An extensive finance literature has suggested that independent (outside) directors monitor firm management and thereby increase firm value. Monitoring by a firm's independent directors is, however, costly and the level of board monitoring should be endogenously determined as a function of firm characteristics. We show that a negative relationship between board monitoring and uncertainty is a direct implication of principal-agent models and arises because monitoring is less efficient in uncertain environments. Our model also shows that there is a positive relationship between the level of board monitoring and the output of the firm. We empirically examine the relationship between board monitoring and firm risk using a broad sample of firms over a five year period from 1997 to 2000. We find that board independence and monitoring is negatively related to firm risk and is positively related to output level. We also find a strong time trend with the level of board monitoring increasing over the sample period from 1997 to 2001. Firms, therefore, have responded to shareholder demands for increased board oversight even before the formal requirements imposed by the Sarbanes-Oxley act of 2002. In our empirical analysis we control for the CEO's bargaining power and the level of shareholder rights. We find that firms in which the CEO has longer tenure and greater equity ownership, have less board monitoring activity. We also find that board monitoring and shareholder rights are substitutes and there is a negative relationship between the level of board monitoring and shareholder rights. Overall, our theoretical and empirical results support the notion that the board of directors and its composition is endogenously determined as a function of firm characteristics.
Introduction
An extensive finance literature argues that independent (outside) directors of the firm play an important role in monitoring management. Cotter, Shivdasani, and Zenner (1997) , McWilliams and Sen (1997) , and Shivdasani (1993) , show that independent outside directors enhance target shareholder gains from tender offers. Uzun, Szewczyk, and Varma (2004) find that as the number of independent outside directors on a board increases, the incidence of corporate fraud decreases. On the public policy front, the Code of Best Practice issued by the Cadbury Committee recommends that boards of U.K. corporations include at least three outside directors as it would lead to improved board oversight. The independent monitoring role of outside directors also underlies the intended governance reforms of the Sarbanes-Oxley act of 2002 requiring more outside representation on the board. The implicit assumption in these public policy prescriptions is that firm value increases with the number and percentage of independent directors who monitor firm management. Demsetz and Lehn (1985) and Smith and Watts (1992) , however, argue that optimal level of monitoring and board composition are endogenously determined to maximize firm value.
Theoretically, the optimal level of monitoring is determined by the tradeoff between the costs and benefits of monitoring. For example, Prendergast (2000) argues that monitoring is less desirable in uncertain environments because of information costs. The implications of a negative relationship between board monitoring and firm risk also arises in a theoretical principal-agent framework. Using a principal-agent model with limited liability, we show that the level of board monitoring is endogenously determined and the level of board monitoring and firm risk are negatively related. The inverse relationship arises because of a tradeoff between salary/control benefits and incentive features in determining the optimal compensation contract. In risky environments, it is cheaper to reduce the level of board monitoring and allow the manager to consume salary/control benefits 1 in order to reach the reservation wage.
We empirically test our hypothesis by examining board characteristics of a broad panel of firms in the five year period from 1997 to 2001. We excluded data for fiscal year 2002
and beyond, as board monitoring is directly affected by the provisions of the Sarbanes-Oxley act of 2002. We use three proxies for the level of board activity and monitoring based on the number and activity of the independent directors. Our proxies are -the number of independent (outside) directors, the percent of independent directors on the board, and the product of number of independent directors and the number of board meetings. We also develop an alternate set of board committees based monitoring proxies using data on the number of independent directors and meeting frequency of the audit, compensation, and nominating committees, for a subset our sample period, viz. for fiscal year 1999.
We use stock volatility as our primary proxy for firm risk. We find that all three of our board monitoring proxies are significantly negatively related to firm risk. The negative relationship continues to hold for monitoring by board committees. As a robustness check, we use the standard deviation of the residual from Fama-French three factor model regressions as an alternate measures of firm risk. The negative relationship between board monitoring and firm risk holds for this alternate measure of risk as well. We also find that the level of board monitoring is positively related to the level of firm output as predicted by our model.
In our regressions we use the firm's market capitalization as a proxy for the level of the firm's 1 Salary and control benefits are clearly not perfect substitutes. On the one hand, the manager derives higher utility from salary as compared to control benefits, because salary can be used by the manager to purchase consumption goods and services not available with control benefits. On the other hand, since salary is personally taxable to the manager while control benefits are not, salary imposes additional costs on the manager. The optimum mix of salary and control benefits are beyond the scope of this paper.
output and show that the relationship between market capitalization and board monitoring is positive.
We control for other factors that can affect board characteristics in our empirical analysis.
The level of board monitoring can be impacted by other governance features, such as the level of stockholder rights and the level of bargaining power of the CEO (see Hermalin and Weisbach 1998 and Kieschnick and Moussawi 2004) . It is therefore important to control for the relationship between board monitoring and stockholder rights and the bargaining power of the CEO. We use percentage managerial ownership and tenure of the manager to measure the bargaining power of the CEO and the Gompers-Ishii-Metric G−Index to measure the level of stockholder rights in the firm; and year dummy-variables to capture potential time trends in corporate governance. In addition to the negative relationship between board monitoring and firm risk, we find that all three of our board monitoring proxies are significantly negatively related to the bargaining power of the CEO, and the level of stockholder rights. Taken together, our results indicate that there is an optimal level of board monitoring, as proposed by Demsetz and Lehn (1985) , Hermalin and Weisbach (2000) , and John and Senbet (1998).
Corporate governance has received increasing attention by the business press and community beginning in the late 1990s, with a high emphasis placed on board monitoring and board independence. To capture potential time trends we include year dummy variables in our regressions. We find that the coefficient on the year dummy variables are significantly higher for the latter years in our sample implying that board monitoring has significantly increased in our sample period. Our evidence is consistent with the notion that the increasing attention and focus on corporate governance has led companies to increase board independence and board monitoring in 2000 and 2001. We note that these changes were instituted even prior to the formal regulatory changes of the 2002 Sarbanes-Oxley act.
In our empirical analysis we correct for potential endogeneity problems. Specifically, we control for the effect of board monitoring on proxies of firm performance, e.g. TOBIN's Q, which can arise for several reasons. First, the bargaining power of the manager is positively related to how well the company is doing. Second, board monitoring activity is negatively related to ex-post firm performance as shown by Adams (2000) . Third, board monitoring may itself serve to change firm value. Indeed, Gertner and Kaplan (1996) and Yermack (1996) find that the size of the board impacts negatively on TOBIN's Q. We use two approaches to correct our empirical specifications for the potential endogeneity problem arising from these effects. First, we use lagged Q and Return on Assets (ROA) as alternative measures of firm performance. Second, we implement a two-stage least squares methodology. Our results hold in these alternate specifications and, therefore, do not appear to be biased by potential endogeneity problems.
Our paper contributes to the literature by studying the ex-ante choices shareholders make in determining the level of board monitoring activity in contrast to previous literature that has emphasized the board's role in disciplining the CEO after periods of poor performance.
Warther (1998) models board actions assuming that unsuccessful attempts by directors to challenge the management's direction leads to their dismissal. His model predicts that boards will become active in monitoring and questioning management only when it is apparent to the majority of investors and board members that management must be replaced. Mace (1986) also argues that boards fail to monitor as, in general, board of directors are reluctant to dissent. Hermalin and Weisbach (1998) present a model that also focuses on the CEO replacement decision and using a game theoretic model show that board size and composition are based upon the bargaining power between the CEO and the board. Our paper, on the hand, shows that expected economic benefits of board monitoring has an impact upon board composition and the level of board monitoring activities. We demonstrate that other factors, in addition to expected firm performance, determine both board composition and the level of board monitoring.
Our paper also contributes to the literature by conducting a broad cross-sectional analysis on a large sample -our sample consists of 2841 firm-years over a five year period from 1997- Raheja (2005) examine the evolution of the board over ten years from the date on which the firm went public. In contrast to these studies, our emphasis is on the cross-sectional variation in the monitoring role of the board and offers insights on the impact of firm characteristics and governance structure on the level of board monitoring. Our research design allows us to examine the determinants of board characteristics across evolving, maturing, and declining firms. We are also able to show that the level of board monitoring and independence has a secular time trend, independent of the evolutionary history of any particular firm. We find that the level of board monitoring increases in 2000 and 2001, perhaps in response to shareholder demands for improved board oversight.
In the next section we present the principal-agent model we use and develop its implications. Section 3 presents our empirical analysis, the data, and the methodology used to test our hypothesis. Section 4 concludes.
Model
Shareholders elect a board of directors in practice to act as their agents, to monitor managerial activity, and set managerial compensation. We use a principal-agent framework to model the role of the board of directors, assuming that there exists no moral hazard between shareholders and the board of directors. As in Hermalin and Weisbach (1998) the objective of the board of directors is to maximize firm value. The board of directors, therefore, maximize the same objective function as the shareholders and serve as the principal in our framework. 2 The board chooses the level of monitoring and a managerial compensation contract that is equivalent to a profit-sharing rule that induces the optimal effort given the managers incentives and disutility for effort. These two roles of the board reflect discussions in the literature (see for example Fama and Jensen 1983 , Jensen 1993 , and Adams and Ferreira 2003 regarding the activities of the board of directors of a firm.
Framework
Our model framework parallels the model of Holmstrom and Milgrom (1987) . We model a firm that generates a random output over one period. Firm output is given by x + , where
x is the mean and is distributed uniformly between (−θ, θ). Output is augmented by the efforts of the manager. The manager's choice of effort will be a function of incentive features in his compensation contract as discussed below. The firm's total output, is given by the
The level of effort chosen by the manager is denoted by a, which is non-negative. As in Holmstrom and Milgrom (1987) , we assume that each unit of managerial effort creates one unit of output (i.e. the effect of effort on output is linear and, in particular, non-diminishing).
2 An interesting extension of the paper would be to consider the agency conflicts between board members and shareholders driven by, for example, the potential free rider problems in a setting where there are multiple monitors.
In a departure from the Holmstrom and Milgrom (1987) framework, we model the firm as being subject to default risk with shareholders having limited liability. Further, we assume that both the principal and the agent are risk neutral. In traditional principal-agent models, default risk is not formally modeled and the impact of risk is reflected in the risk averse utility function of the manager. In our model, default and limited liability act in conjunction as a substitute mechanism to risk aversion as in Innes (1990) . Moreover, unlike the traditional principal-agent models, wherein only the agent is impacted by risk through his risk aversion, our framework allows for risk to impact both the agent and the principal's objective functions.
This allows us to capture the option like feature of incentive compensation and equity, which impacts on firm value to principal shareholders.
Given that the principal and the manager have limited liability, the distributed output must be non-negative. Consequently, the firm is insolvent when stochastic output given by Equation (1) is less than 0, or equivalently when < −(x + a). The expected output of the firm, denoted as E [Π(a, m) ], is given by,
Agent's Problem
The role of the board of directors is to monitor the manger's consumption of control benefits and determine the terms of the incentive compensation contract. We assume that there exists no moral hazard between shareholders and that the objective of the board of directors is to maximize firm value (see Hermalin and Weisbach 1998).
The principal awards the manager α fraction of the output in solvent states as compensation for his efforts. In addition the manager receives salary/control benefits, which we assume that the manager consumes regardless of the solvency status of the firm. These terms of the managerial compensation mirrors that of Holmstrom and Milgrom (1987) . The manager chooses his level of effort to maximize his expected utility given the profit-sharing rule and the level of monitoring chosen by the board. We assume that the utility function of the manager is linear in expected output and control benefits, consistent with our assumption that the managers is risk neutral with respect to wealth. The utility function is concave in effort a, to account for the disutility of effort. Specifically, the utility function we use is:
The second component, (B − km), is the salary and non monetary control benefits, which we assume the manager consumes regardless of the solvency status of the firm. The maximum level of salary/control benefits that the manager can consume is B. Monitoring by the board reduces the manager's control benefits by a factor k * m, where m is the amount of resources devoted to monitoring and k is the efficiency of the monitoring process, which we assume is exogenous and constant.
Given α and m, the manager will choose effort level a to maximize his utility. Taking the partial derivative of E[U] with respect to a, we find that the optimal effort level a * is given by,
Sufficient conditions for a * and E[U(a * )] to be positive are (4θ − α) > 0.
The Principal's Problem
As in Holmstrom and Milgrom (1987) the optimal response function of the manager.
The principal's problem is,
s.t. E[U(a)] ≥Ū
and can be rewritten as,
where, α is the manager's share of firm output, (B − km) is the amount of salary and control benefits consumed by the manager, and cm is the cost for each unit of board monitoring m.
Solving the first order conditions of the principal's problem at a = a * , we find that,
We begin by analyzing the impact of risk, as measured by θ, for a given level of the manager's reservation utility, on the key decision variables. Equation 8 demonstrates that α, the sharing rule, is inversely related to risk. This result is consistent with the implications of standard agency problems such as Holmstrom (1978) and Holmstrom and Milgrom (1987) .
3
We also find, from Equation 9, that the optimal level of board monitoring is inversely related to risk. A sufficient condition for the inverse relationship is that k < c(3θ + x).
4
The economic intuition of this result is as follows. As risk increases, it is optimal to shift the compensation risk from the manager to the principal in order to maintain a constant reservation utility. The manager must, therefore, be allowed to increase consumption of control benefits to meet the reservation wage and the level of board monitoring will decline as risk increases. The implication of the principal agent setting of Holmstrom and Milgrom (1987) for board monitoring are thus consistent with the implications of Prendergast (2000) 3 There has been extensive empirical evidence in the literature on the relationship between payperformance sensitivity and firm risk, consequently, we do not include empirical tests for this relationship.
Note that the reported results of the relationship between pay-performance sensitivity and firm risk are mixed. On the one hand, Aggarwal and Samwick (1999 ), Garen (1994 ), Cichello (2004 find that the optimal risk sharing rule between a risk-neutral principal and a risk-averse manager is to provide less equity based incentives as firm risk increases. On the other hand, Core and Guay (2002) and Coles, Daniel, and Naveen (2005) show that firm risk is significantly positively associated with pay-performance sensitivity and Tufano (1996) shows that managers with more option based compensation are less likely to hedge risk.
4 Taking the derivative of m * with respect to θ yields,
The second term is always negative and the first term is negative if k < c(3θ + x). Note that this condition is a weak constraint and simulations indicate that the inverse relationship holds even for parameter values that violate the sufficient condition.
that monitoring is less desirable in increasing uncertain environments. A major empirical objective of our paper is to test the hypothesis that there is a negative relationship between risk and board monitoring.
Finally, we also find from Equation 9 that the level of monitoring is positively related to the level of output x. The economic intuition of this result is as follows. As output and thereby firm profit increases, the amount of compensation that the manager receives for a given α increases. Holding the reservation wage,Ū, fixed, it is optimal to reduce the level of control benefits consumed by the manager. The empirical implication of this result is as follows. Assuming that the firm's output and size are positively correlated, we should find that the level of monitoring is positively related to firm size.
Empirical Analysis
In this section, we empirically examine the relationship between board monitoring and firm characteristics. Demsetz and Lehn (1985) , Smith and Watts (1992) , and Prendergast (2000) argue that optimal level of monitoring and incentive compensation are endogenously determined and that monitoring is less desirable in uncertain environments. We have shown in the previous section that a similar result obtains in standard principal agent framework such as Holmstrom and Milgrom (1987) . In addition we find that board monitoring is positively related to firm output.
Our first hypothesis, therefore, is that board monitoring is negatively related to firm risk and our second hypothesis is that board monitoring is positively related to firm output.
In our empirical design, we control for the level of shareholder rights, bargaining power of the CEO, and other firm characteristics that should impact on the optimal level of board monitoring. We also include year dummies to capture secular time trends that might be occuring.
Data and Methodology
We begin by describing the dependent and independent variables for our regressions and the data for our empirical tests.
We obtain data on board size and composition from IRRC and The Corporate Library for the five years from 1997 to 2001. We obtain compensation data from EXECUCOMP and firm accounting data from COMPUSTAT. From these sources, we are able to obtain a complete set of data for 2841 firms (494 in year 1997, 565 in year 1998, 564 in year 1999, 565 in year 2000, and 653 in year 2001). We do not add data for sample years 2002 and beyond in order to keep the data sample free from any effects that arise from the Sarbanes-Oxley Act (1992). Table 1 shows the mean (median) sample values and distributional characteristics of the variables that we use in our regressions and empirical analysis.
We use three proxies for the level of board monitoring. Shareholders determine the composition of the board on an annual basis in anticipation of the board's optimal monitoring activity levels and is a function of the shareholders' expectation of future cash flows and future cash flow risk. We posit that the level of monitoring is positively related to the number of independent directors on the board (see Dennis and Sarin 1999, Shivdasani 1993 ).
Consequently, we use the number of independent directors (BDIND) and the percent of independent directors (PctBDIND) as proxies for the level of board monitoring. Our third proxy for board monitoring seeks to measure the intensity of the boards monitoring activity.
It is possible that boards of similar composition spend variable amounts of time in monitoring management across different firm types. One might use the number of board meetings per year as a measure of the expected time and effort that board members take to monitor the firm. However, this variable will not properly measure the total man hours devoted by board members to monitor management as board size varies across firms. Consequently, our third measure for monitoring activities of the board (MONITOR) is determined by multiplying the number of independent directors (BDIND) with the number of times the board meets in the year, which captures the intensity with which the board monitors the firm. We note,
however, that the number of board meetings is not determined by shareholders but is instead determined by the board members themselves and is also a function of unanticipated firm specific events such as poorer than expected performance, new merger activity, and other legal events. We also use size and structure of board committee variables as alternate board monitoring proxies for fiscal year 1999. We discuss these variables in more detail in Section 3.4 where we discuss our robustness checks.
The mean (median) board size is 9.58 (9). The mean (median) number of independent directors is 6.72 (7) and the percentage of independent directors is 69.55% (72.7%). The number of board meetings reported by EXECUCOMP is the number when the board as a whole met and does not include meetings of committees (e.g. audit, compensation, nomination). The mean (median) number of meetings is 7.17(7). No firm had less than one meeting per year and the maximum number of times the board is 27. The mean (median) of MONITOR, which is equal to the number of independent directors multiplied by the number of board meetings, is 49.19 (42).
We use the volatility of stock returns reported by EXECUCOMP, denoted as VOL, as our measure of firm risk. The mean (median) VOL is 38.9% (35.7%). As shown in the previous section, we expect board monitoring to be inversely related to firm risk. We also use another proxy for firm risk as discussed in Section 3.4. Our next independent variable is LEVERAGE, defined as the firm's long-term debt divided by total assets. Since leverage can give rise to agency problems (see Jensen and
Meckling 1976) that require additional monitoring, the coefficient on LEVERAGE can be positive. On the other hand, monitoring by debtholders or the elimination of free cashflow could substitute for board monitoring, which would imply a negative coefficient. The mean (median) LEVERAGE is 24.88% (25.00%).
We distinguish between firm performance, which is a flow variable (i.e. profit per dollar of assets), and firm output, which is a stock variable as discussed above. Both firm performance and firm output may have independent impact on the level of monitoring. We would expect that there should be an inverse relationship between the level of board monitoring and firm performance since firms with superior performance need less monitoring (see Adams 2000) .
We use TOBIN's Q as the performance control variable. We calculate Q as the ratio of the total market value of the firm (defined as the market value of the equity plus the book value of total debt) to the book value of the firm's total assets. Some papers have used Q as a measure of firm performance (see for example Himmelberg, Hubbard, and Palia 1999 , Palia 2001 , McConnell and Servaes 1990 , Morck, Shleifer, and Vishny 1988 . In this interpretation, we would expect a negative relationship between the level of monitoring and Q since firms that do well need less monitoring (Adams 2003) . In contrast, Q has also been interpreted as a measure of future growth opportunities implying potentially higher agency problems in the firm (Barclay and Smith 1995 and Titman and Wessels 1988) . In this case, the coefficient on Q can be expected to be positive. One potential issue with using Q as a control variable is that the relationship between Q and the level of board monitoring may be endogenously determined (see Yermack 1996) . To reduce the level of potential endogeneity we use 1-year lagged Q, denoted as LagQ, in our regressions. The mean (median) LagQ is 1.97 (1.33).
An alternate approach to handle endogeneity is to use a structural econometric model and estimate via a 2-stage regression approach. We discuss the structural model we implement in a subsequent section of the paper.
We expect the level of board activity and monitoring to be a function of the level of activity in the firm. We therefore include R&D and Capital Expenditure, each scaled by Total Assets, as control variables. The mean (median) R&D (as a percentage of assets) is 3.1% (0%). The mean (median) Capital Expenditure as a percentage of total assets, denoted as CAPEX, is 6.4% (5.1%).
We control for industry effects by classifying firms into New Economy and Old Economy firms. As shown by Murphy (2003), corporate governance is systematically different between these two types of firms. We use a dummy variable NEW, that is set equal to 1 if the firm belongs to SIC codes (3570, 3571, 3572, 3576, 3577, 3661, 3674, 4812, 4813, 5045, 5961, 7370, 7371, 7372, 7373) , and 0 otherwise. In our sample, 11.97% of are classified as NEW. The results reported in Table 2 are generally consistent with the notion that the firms' cross sectional characteristics determine the extent of board monitoring as discussed in Section 3.1. We find that the coefficients for VOL are significantly negative when we use either BDIND or MONITOR as our dependent variable. These results support our hypothesis that the degree of monitoring is negatively related to firm risk and is consistent with the predictions of the information cost model of Prendergast (2000) and the principal agent model presented in Section 2.3. We note, however, the coefficient on VOL is insignificant when PctBDIND is the dependent variable and we examine this in more detail below.
Univariate Regression Results
The significant positive coefficient on EQUITY is consistent with the prediction that monitoring increases as firm's output level and firm complexity increases. The negative relationship between board monitoring and TOBIN Q is consistent with the argument that better performing firms need less monitoring. The coefficient on LEVERAGE is significantly positive, consistent with the notion that board monitoring increases with agency costs. We also find that monitoring is negatively related to the firm's capital expenditure rate (CAPEX).
Finally, we find that board monitoring increases with firm age as also shown by Boone et al (2005) . This is consistent with an entrenchment hypothesis wherein managers with greater control and bargaining power reduce the level of board independence and monitoring. These results are also consistent with lower monitoring requirements when the managerial interests are better aligned with that of shareholders or that less monitoring is required when uncertainty regarding managerial ability decreases. We also find that the level of board monitoring is greater when the CEO is also the Chairman of the board, suggesting that board monitoring increases to counteract entrenchment of the CEO. Finally, the level of board monitoring is positively associated with NONCASH, suggesting that board monitoring and equity based compensation are complements.
The statistical significance of the coefficients on the remaining variables are not as strong.
We find that board monitoring as proxied by BDIND and MONITOR is negatively related to R&D, and NEW, indicating that board monitoring may be less effective in uncertain environments (Prendergast 2000) . Table 2 . This suggests that using a constant intercept across time may not be appropriate. In fact, we find that the average PctBDIND and BDIND for our sample increases through time while board size more or less remains constant as shown in Fig. 1 . In particular, the mean of PctBDIND in 1997 is 62.5% and increases to 82.01% in 2001. Hence, we include time dummy variables to capture any time trends and the results are presented in Panel B of Table 3 . We find that the coefficients on VOL are negative and significant for all three proxies of board monitoring.
In addition the time dummy coefficients increase, capturing the secular trend of increased monitoring over our sample period.
The increasing estimated coefficients of our time dummy variables is consistent with the notion that the increasing attention and focus on corporate governance has led companies to increase board independence and board monitoring in 2000 and 2001. We note that these changes were instituted even prior to the formal regulatory changes of the 2002 SarbanesOxley act.
Multivariate Regression Results
We next turn to our multivariate specifications. We run separate regressions for each of our three proxies for board monitoring using the independent variables discussed in Section 3.1 and the time dummy variables.
We use TOBIN's Q as a control variable in our empirical analysis. It is to be noted that there is a potential endogenous relationship between board monitoring and Q. Board monitoring can affect firm performance and, thereby, TOBIN's Q. To reduce the level of potential endogeneity we use 1-year lagged Q, denoted as LagQ, as the performance measure in our reported results. 6 We also use a structural econometric model and estimate the model via a 2-stage regression approach. Our methodology is as follows. In the first stage regression, we regress Q on the board monitoring proxy, an instrumental variable, and all other control variables. The instrumental variable that we use is 1-year lagged Q (LaqQ). We use the predicted values of Q (QHAT) in the subsequent regression of the board monitoring proxy on the control variables. As before, we implement an OLS model in the second stage regression when the independent variable is the percent of independent directors (PctBDIND) and a LOGIT model assuming a binomial distribution, when the independent variable is the number of independent directors (BDIND) or when the independent variable is the product of the number of independent directors and the number of board meetings(MONITOR). The results in Table 4 show that the coefficient on VOL is negative and significant in all our regressions. Thus, our finding that board monitoring is negatively related to firm (1996) and Yermack (1996) .
The significance of LEVERAGE in determining the level of board monitoring is mixed.
The coefficient on LEVERAGE is negative and significant in the regressions where MONI- board. This result is consistent with the notion that greater board monitoring is optimal in firms with weaker stockholder rights. Additionally, the larger the managerial share ownership, the smaller is the number of independent directors. This result indicates that as managers have a greater percentage ownership of the firm, their interest are more aligned with shareholders and require less board monitoring. Alternatively, managers with a greater control over their firm are able to bargain for a less independent board and board monitoring (Boone et al 2004 , Raheja 2005 , and Warther 1998 . We find that the percentage of noncash compensation structure is not related to the amount of board monitoring. Lastly, there is a negative relationship between the number of independent directors and CEO tenure.
Longer serving CEOs therefore may have greater bargaining power to reduce board moni-toring or there is less uncertainty about CEO ability and behavior which requires less board monitoring.
We run all our regressions for a subsample of firms that are older than 10 years. The empirical results remain essentially unchanged to those reported in Tables 2-4 and we do not report these separately. We conclude that our results are not driven by the presence of younger firms in our sample.
In summary, our empirical results support the notion that the level of board monitoring activity is endogenously determined as proposed by Demsetz and Lehn (1985) and Hermalin and Weisbach (1998). In particular, our results strongly support our primary hypothesis that firm risk is an important determinant of board monitoring. Board monitoring also increases as firm output increases. Our results thus lend support to the empirical implications of our principal-agent model.
Finally, our results also indicate that board monitoring is affected by other governance characteristics and by market events. We find support for the argument that board monitoring is greater when shareholder rights are weaker, when the manager is entrenched. We also find support for the argument that board monitoring is greater when the level of asymmetric information between the manager and the shareholders are reduced.
Robustness Checks
We check for the robustness of our results by using alternate measures to proxy for the level of board monitoring and firm risk in our regression analysis.
Adams (2003) examines board committees and structure for Fortune 500 firms for 1998
and examine board committee structure for large Australian companies for 1997, and argue that sub-committees composed of the board of directors have important monitoring roles. We therefore study the size and structure of the board committees for a subsample of our firms. We obtain data on the size and composition of the audit, compensation, and nominating committee for fiscal year 1999 from the IRRC. In cases where IRRC does not report data for a committee we set the data item equal to zero.
We obtain board committee data for a sample of 677 firms for which we also have data for our independent and control variables. The mean (median) size of the audit committee Table 5 shows the results of multivariate regressions of the monitoring by board committees on firm characteristics. Panel A presents results when we use the number of independent variables as the dependent variable and Panel B presents the regression results when we use monitoring intensity as the dependent variable. As before we run Negative Binomial regressions using lagged Q as the proxy for firm performance. We do not run the structural model for the monitoring intensity variables because in our first stage regressions TOBIN's q is not significantly related to our variables measuring monitoring intensity by the committees.
Our regression results for the structural model for the number of independent directors are similar to results presented in Panel A of Table 5 . We find that all our results hold in all the models. We find that the coefficient on VOL is significantly negative and the coefficient on LEQUITY is significantly positive in our regressions. The level of monitoring by board committees is, therefore, also negatively related to firm risk and positively related to the level of firm output.
We do not use the percentage of independent directors on the committee as a proxy in our regressions because the distribution of the percentage of independent directors on the committees presents unusual features. Figure 2 presents a histogram of the percentage of independent directors in the Audit, Compensation, and Nominating committees, respectively.
As Figure 2 shows, for a majority of firms the committees have only independent directors.
Given the lack of variation in the percentage of independent directors, this proxy is therefore not representative of the level of monitoring by board committees. In contrast, the size of the committees varies substantially across firms even for the subsample of firms that have 100% independent directors on these committees. For our subsample of firms with 100% independent directors on these committees, the committees have a minimum of one member and a maximum of 11 members. In addition, the number of meetings also varies substantially for this subsample for firms, from a minimum of one to a maximum of 14. Thus, the level of monitoring by committees as proxied by the number of independent directors and the monitoring intensity, varies substantially across firms, including the subsample of firms with 100% independent directors, and motivates our use of these variables as a proxy for the level of board monitoring.
Our next robustness check relates to using an alternate measure of firm risk. For each firm-year in fiscal year 1999, we estimate the standard deviation of the residual from historical monthly Fama-French regressions and use the residual standard deviation as the proxy for firm risk in our model. Our board monitoring regression results (not reported) are similar to results reported in Table 4 and Table 5 when we use residual standard deviation as our measure of firm risk. We note that it is not surprising that the results using a firm specific risk measure and a total risk are similar. As reported by other researchers (see Campbell et al (2000) ) the firm specific component of risk has increased in the 1990s, which is consistent with our finding that the regression R-Squares are low. Thus returns volatility has a large firm specific component and the residual standard deviation and total volatility are highly correlated. In summary, we conclude that our results hold when we use an alternate measure of firm risk as well.
Conclusions
The board of directors, especially the independent (outside) directors, serve an important monitoring role in maximizing firm value, and it is natural that the level of board monitoring is determined endogenously and is related to firm characteristics. In this paper we present a theoretical model and empirical analysis to study the determinants of board monitoring. Demsetz and Lehn (1985) , Smith and Watts (1992) , and Prendergast (2000), demonstrate that there should be a negative relationship between board monitoring and firm risk because monitoring is less efficient in uncertain environments. We show that such a negative relationship between monitoring and risk is also a direct implication of principal-agent models. In our model framework, there is an economic tradeoff between compensating the manager through salary/control benefits or through incentive features in the compensation contract. Our results arise because it is optimal for shareholders to reduce the level of board monitoring and allow greater consumption of salary/control benefits by the manager when firm risk is higher. Our model also show that the degree of monitoring is positively related to the level of the firm's output. Our results provide insight on the role of an optimally designed board of directors as part of the internal governance structure of firms.
We empirically test our hypothesis by examining a broad sample of firms in the five year period from 1997 and 2001. We use the number of independent board members, the percentage of independent board members, and the product of the number of independent directors and the number of board meetings, as proxies for the level of board monitoring.
Our empirical results are consistent with our hypotheses. In particular, we find that the level of board monitoring activity is significantly inversely related to firm risk and positively related to firm output.
In our empirical analysis we include controls for the CEOs bargaining power and the We use data on the number of independent directors on board committees, the number of meetings held by the board committees and committee meetings to develop alternative proxies for the level of board monitoring. The alternate risk measure that we use is the standard deviation of the residual from monthly Fama-French regressions. We obtain strictly analogous results when we use the alternative proxies for board monitoring activity and when we use the alternate measure of risk in our regressions.
Our theoretical results and empirical findings, thus, support the notion that the composition of the board of directors is endogenously determined as a function of firm and CEO characteristics. , the number of independent directors (BDIND), the percent of independent directors (PctBDIND), the product of board size and the number of meetings (MONITOR), the volatility of the firm's stock returns as reported in EXECUCOMP (VOL), the market value of the firm's equity value in billions (EQUITY), the ratio of debt to total assets (LEVERAGE), the ratio of the book value of the firm's debt and equity to the market value of the firm's debt and equity (Q), the Q in the prior fiscal year (LagQ), the ratio of the debt to total assets (LEVERAGE), the ratio of R&D to total assets (R&D), the ratio of capital expenditure to total assets (CAPEX), a dummy variable identifying firms with SIC codes 3570, 3571, 3572, 3576, 3577, 3661, 3674, 4812, 4813, 5045, 5961, 7370, 7371, 7372, or 7373 as new economy firms (NEWECON), the number of integer years since the firm was first listed on CRSP (FIRMAGE), a dummy variable identifying firms where the CEO is also Chairman (TITLE), CEO tenure (TENURE), the amount of non-cash compensation as a percent of the CEO's total compensation (NONCASH), the percentage share ownership of the CEO (MGROWN), and the Gompers, Ishii, and Metric (2003) Each column shows the coefficients on the volatility of the firm's stock returns (VOL), the logarithm of the firm's market capitalization (LEQUITY), the ratio of debt to total assets (LEVERAGE), the ratio of the book value of the firm's debt and equity to their market value (Q), lagged Q (LagQ), the ratio of the debt to total assets (LEVERAGE), the ratio of R&D to total assets (R&D), the ratio of capital expenditure to total assets (CAPEX), a dummy variable identifying new economy firms (NEWECON), the logarithm of firm age (LFIRMAGE), a dummy variable identifying firms where CEO is also Table 5 reports results of multivariate regressions of monitoring by board committees on firm characteristics for fiscal year 1999. Panel A presents Negative Binomial regression results when the dependent variables represent the number of independent directors in the Audit Committee (ACBDIND), the Compensation Committee (CCBDIND), and the Nominating Committee (NCBDIND) respectively. Panel B presents Negative Binomial regression results when the dependent variable is the intensity of monitoring, defined as the product of the number of independent directors and the number of committee meetings, by the Audit Committee (ACMonitor), the Compensation Committee (CCMonitor), and the Nominating Committee (NCMonitor) respectively. Independent variables are the volatility of the firm's stock returns (VOL), the logarithm of the firm's market capitalization (LEQUITY), the ratio of debt to total assets (LEVERAGE), the lagged value of the ratio of the book value of the firm's debt and equity to their market value (LagQ), the ratio of R&D to total assets (R&D), the ratio of capital expenditure to total assets (CAPEX), a dummy variable identifying new economy firms (NEWECON), the logarithm of firm age (LFIRMAGE), a dummy variable identifying firms where CEO is also Chairman (TITLE), CEO tenure (TENURE), the CEO's percentage non-cash compensation (NONCASH), the percentage share ownership of the CEO (MGROWN), and the Gompers et al G−Index. p−values are reported in parentheses. The goodness of fit measures (Chi-Square) for the regression is highly significant at the 1% level for all models. 
